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CARBURETOR FOR TWO-STROKE ENGINE valve of Ihe carburetor to be freely set, has an air valve with 

an improved seal with the carburetor when in its closed 
REFERENCE TO RELATED AFFLI CATION position, selectively interconnects a throttle valve and an air 

, . ■ . . „ , valve, permits at least some relative movement between the 

Applicant claims the priority of Japanese patent lhrotll( f valve and air valve> does not interconnect the throttle 
application, Ser. No. 11-024203, filed Feb. 1, 1999. ^ ^ ^ ^ ^ & ]ever and ^ arrangement) avojds 

1. Field of the Invention providing too much air to the engine, improves engine 
This invention relates to a carburetor for a two stroke operation, reduces engine emissions, increases engine fuel 

engine and more particularly to a carburetor which provides efficiency, is of relatively simple design and economical 
a scavenging air supply independently of a fuel and air 10 manufacture and assembly, reliable and in service has a long 
mixture. useful life. 

2. Background of the Invention BRIEF DESCRIPTION OF THE DRAWINGS 
In a conventional rotary valve type carburetor, a fuel and 

air mixture is delivered to the engine through a single bore and olher ob i ects > features and advantages of this 

or mixing passage having a throttle valve. At least in part to 15 mention will be apparent from the following detailed 

reduce engine hydrocarbon emissions, it has been proposed description of the preferred embodiments and best mode, 

to provide a scavenging air supply to the engine through a appended claims and accompanying drawings in which: 

second bore in the carburetor. However, at least at engine FIG- 1 is a sectional view of a carburetor for a two stroke 

idle operation, the scavenging air supply is undesirable as it engine according to the present invention; 

provides too much air to the engine causing an undesirably 20 FIG. 2 is a perspective view of an air valve and a throttle 

lean fuel and air mixture in the engine and poor engine valve removed from the carburetor and in assembled relation 

performance, stability and acceleration. Further, using a flat according to the present invention; 

circular flap or butterfly type air valve to control air flow FIG. 3 is a sectional view of the carburetor taken along 

through the second bore does not provide a sufficient seal of line 3 — 3 in FIG. 1; 

the second bore even when the valve is in its fully closed 25 p IG 4 ^ a sec tional view taken along line 4—4 in FIG. 

position such that some air still flows through the closed i ; 

valve. Still further, a carburetor of a type wherein the air ' pjQ 5 ^ „ secliona , view , aken al Une 5_ 5 in nC) 

valve is connected to the throttle valve by means of a lever ^. 

and a link will be undesirably large in size and expensive to ' _ , , , . 

manufacture and assemble. 30 . FIG ; 6 LS an enlar ^ ed seclK,nal view ()l a C(m P ,,n - of lhe 

invention; and 

SUMMARY OF THE INVENTION FIG. 7 is a perspective view of an air valve and a throttle 

valve of the carburetor for the two stroke engine according 
For a two stroke engine, a carburetor with an air passage, tQ a SCCQnd cmbodiraent of the mvcntion sho wing the 
a separate fuel and air mixing passage and an air valve and 35 coupling of thc air valvc shafl and throttlc valvc shafL 
a throttle valve connected together by a lost motion cou- 
pling. 1 rje coupling connects a valve shaft of the air valve DETAILED DESCRIPTION OF THE 
with a valve shaft of the throttle valve and has a zone PREFERRED EMBODIMENT 
wherein the valves are rotatable relative to each other As shown in FIG. 1, a carburetor 2 for a two stroke engine 
corresponding to a difference between an opening and ^ has a body 3 with an air passage 4 extending therethrough 
closing angle of the air valvc and an opening and closing and having a butterfly type air valve 5 which controls the air 
angle of the throttle valve. Preferably, when the throttle flow through the air passage and a separate fuel and air 
valve is in an idle position, the air valve is closed and the mixing passage 14 also extending through the carburetor 
throttle valve can be opened through at least some angle body 3 and having a throttle valve 15 to control the flow of 
from its idle position before the air valve is moved from its 45 air through the mixing passage 14. To interconnect the air 
closed position. Also, the air valve is preferably fully opened valve 5 and throttle valve 15, a lost motion coupling 20 
when the throttle valve is moved to its fully or wide open connects a valve shaft 6 supporting the air valve 5 and a 
position. Thus, at idle operation of the engine, the air valve valve shaft 16 supporting the throttle valve 15. The coupling 
is closed to prevent a scavenging air supply from being 20 is disposed in a channel or slit 21 in an intermediate 
provided to the engine to avoid an overly lean fuel and air 50 portion of the body 3. 

mixture in the engine. When the engine accelerates suffi- Desirably, the carburetor 2 is used to supply to an engine 

ciently off idle, the air valve is opened to supply the both a rich fuel and air mixture through passage 14 and a 

scavenging air supply to the engine which facilitates scavenging air supply through passage 4. The scavenging air 

removal of exhaust gases and reduces the escape of a fresh supply is fed into a combustion chamber of the engine after 

fuel and air mixture through the engine exhaust ports. 55 combustion to facilitate the removal or exhausting of the 

Additionally, according to another object of the invention, combustion gases from the combustion chamber and to 

a circumferential edge of the air valve is inclined or angled provide a buffer between the exhaust gases and the subse- 

with respect to a generally flat face of the valve in order to quent fresh fuel and air mixture discharged into the com- 

incrcasc the effectiveness of a seal created by the engage- bustion chamber to limit the escape from the combustion 

ment between the air valve and carburetor body when the air $0 chamber of the fresh fuel and air mixture through the 

valve is in its closed position. exhaust ports prior to their closing. The operation of a two 

Objects, features and advantages of the invention include stroke engine on which this carburetor 2 is preferably 

providing a carburetor which supplies a fuel and air mixture employed is disclosed in Japanese Patent Application No. 

to an engine and selectively provides a scavenging air 8-106187 and known to skilled persons and therefore, a 

supply to the engine, terminates the scavenging air supply al 65 further explanation is omitted. 

low speed and low load engine operation, permits timing of As best shown in FIG. 2, the air valve shafl 6 and the 

the initial opening of the air valve relative to the throttle throttle valve shaft 16 are connected by the coupling 20 and 
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are relatively rotatable in a predetermined range. As shown the throttle valve 15 is opened further, the projections 22 are 

in FIGS. 4 and 6, a first half 6a of the coupling is carried at pushed by the projections 23 to rotate the air valve shaft 6 

one end of the air valve shaft 6 and has a pair of axially and the throttle valve shaft 16 together in the direction of the 

extending projections, while a second half 16a of the cou- arrow X so that the air valve 5 and throttle valve 15 rotate 

pling 20 is carried at a corresponding end of the throttle 5 together. Preferably, at the fully opened or wide open throttle 

valve shaft 16 and has a pair of axially extending projections position of the throttle valve 15, the air valve 5 is also fully 

23. The projections 22 of the first half 6a of the coupling opened. 

overlap and can abut against the second half 16a of the At high speed and/or high load operation of the engine 

coupling 20 and the projectioas 23 of the second half \6a when the thottle valve 15 is in its wide open position, the air 

overlap and can abut against the first half 6a of the coupling valve 5 is fully opened and a supply of scavenging air flows 

20. So connected, the air valve shaft 6 and the throttle valve through the air passage to the engine. At the end of a 

shaft 16 are adapted to rotate together when the projections combustion stroke of the engine, the scavenging air supplied 

23 abut against the projections 22, and may rotate relative to to the engine will be supplied to the combustion chamber to 

each other when the projections 22, 23 are not in abutment. facilitate discharge of the combustion exhaust gas through 

As shown in FIG. 3, the air valve 5 is connected by a bolt an exhaust port. In the following air suction-compression 

or screw 7 to the air valve shaft 6 which transverses the air 35 stroke, a fresh scavenging air supply will be provided 

passage 4 and is adapted to move to a fully open position through the air passage 4 to the engine to be stored therein 

when it is rotated in a direction indicated by an arrow X until after the next combustion event of the engine. When the 

through an angle ($ from a completely closed position as throttle valve 15 is relurned from its fully or wide open 

shown in FIG. 3. The air valve 5 is in a form of a generally position to its idle position, the air valve 5 is also returned 

elliptical plate so as to close the air passage 4 according to 20 to its closed position by means of the return spring in 

the angle (3. Preferably, as shown in FIGS. 2 and 3, the air association with the throttle valve 15. 

valve 5 has an angled, inclined or tapered edge adapted to A second embodiment valve assembly is shown in FIG. 7, 

engage and provide a seal with the carburetor body in the air to achieve similar control of the air valve 5 and throttle valve 

passage 4 when the air valve is closed to at least substan- 15 with a coupling 20'. In this embodiment, the coupling 20' 

tially prevent air flow therethrough. 2 5 comprises a groove 26 formed in a radial or dimaetrical 

As shown in FIG. 5, the throttle valve 15 is connected by direction in the air valve shaft 6 at its lower end face, and a 

a bolt or screw 17 to the throttle valve shaft 16 which projection 27 in a radial or diametrical direction on the 

transverses the mixing passage 14 which has a venturi throttle valve shaft 16 at its upper end face for engagement 

portion 14a therein. The throttle valve 15 is a generally with the groove 26 in such a way that the projection 27 can 

circular plate and is adapted to be moved to a fully open or 30 relatively rotate inside the groove 26 in a range of the 

wide open throttle position when it is rotated by an angle a rotation angle ti-p. A similar effect can be obtained by 

such that it is generally parallel to the air flow in the mixing reversing the projection and groove and providing a dia- 

passage 14 (in the direction indicated by the arrow Y). metrical projection at the lower end face of the valve shaft 

Though not shown in the drawings, the mixing passage 14 6 and \ diametrical groove at the upper end face of the valve 

is provided with a high speed fuel nozzle at the venturi 35 shaft ! " f ° rm a 3° St m ° l f 10n C ° Up 1 lmg 20 lS 

portion 14a and a low speed fuel injection hole, jet or nozzle P"™" wmch ^tions m the same Is general manner as 

near the throttle valve 15 when it is in its closed position. the lost mollon C0U P lin & 20 10 achieve the same ^vantages. 

The air flows through the mixing passage 14 in a direction As described above, the carburetor 2 for the two stroke 

indicated by arrow Y as shown in FIG. 5 and is mixed with engine according to the invention comprises the air passage 

the fuel discharged from one or both of the low speed fuel 40 4 and the &el and air mixin S P assa S e 14 arran S ed 10 P arallel 

injection hole and the high speed fuel nozzle to provide a in thc carburetor body 3 and having the air valve 5 and the 

rich fuel and air mixture to the engine. throtlle valve 15 respectively, and a coupling 20, 20' which 

At idle operation of the engine, as shown in FIG. 4, the ™ cts < he ™™} v * shafl 6 and ^ th ™ tlle va J v f. shaf ' ^ 

projections 23 of the second half 16a of the coupling 20 are ™e coupling 20, 20 permits limited relative rota ion of the 

yeidably biased by a return spring 24 to abut against the 45 ? haftS 6 ' } 6 ****** ^ /live 15 is initially moved 

projections 22 of the first half 6a of the coupling 20 at their from ,ts c !" sed or ldle P ( * ,tlon l ^ Vart i s ,Ls ™ de , j * 

side face opposite to the direction of the arrow X. In this P°f ] on - ^ permits the air valve 5 to stay closed at idle 

position, the air valve 5 on thc air valve shaft 6 closes the air and low speed, low load engine operating conditions to 

passage 4 as shown in FIG. 3, and the throttle valve 15 is in P revenl scavenging air from being supplied through the air 

its idle position substantially closing the mixing passage 14. 50 P 355 ^ !° * e en § ine l ° A a ™ d a * ove / ly le f n fud and f 

When the throttle valve shaft 16 is rotated towards its wide m ^ engine. Additionally the carburetor can be 

open throttle position (i.e. in the direction of the arrow X), freel y desi S ned ™< h res P ec < to * e 6c & c * of throttle valve 

until the projections 23 initially engage the other side faces at , whl <* * e air va * e 5 be ^ ns ° °P? n > aS "f" 

r<u ,? • , • - . 1 in different applications and designs. Further, the air valve 5 

of the adjacent projections 22, the air valve 5 is maintained . , . , rv ., ., r L • a 

in its closed position as shown in FIG. 3, as degree to which 55 \ dc "P! cd . to . P«^* se»h?grf the air passage 4 

the throttle valve 15 is opened is increased. Thus, at engine whe " 11 15 in lts 1 closed P 0Sltl0n ; Desirably the carburetor 2 

idle operation or relatively low speed, low load operation of can w b ' compactly and economically manufactured. 

the engine, wherein the throttle valve 15 is rotated from the y h * { * claime d is. 

idle position at an angle of a-(3 or less, the air valve 5 1- A carburetor comprising: 

remains closed and the scavenging air will not be supplied 60 a ood y» 

to the engine. Therefore, an unstable operation of the engine an air passage in the body; 

is avoided by preventing an overly lean fuel and air mixture an air valve in the air passage, carried by an air valve shaft 

from being delivered to the engine at idle or low speed, low and movable between closed and fully open positions; 

load engine operating conditions. Desirably, angle ct-p is in a mixing passage in the body; 

thc range of 3° to 10° and preferably between 5° and 7°. 65 a throttle valve in the mixing passage, carried by a throttle 

When the projections 23 of the second half 16a of the valve shaft and movable between an idle position and 

coupling 20 engage the projections 22 of the first half 6a and a wide open position; 



